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Ringkasan
In this very fast growing of IT world, children are also considered as computer users. The presence
of children in the world of computing can not be treated equally as adult due to the limitation of their
learning ability. A constructive approach is a candidate approach that can be used to teach how children
use computer. The idea of this approach is to attract children to start learn computer in a fun, simple
way and constructive. Etoys can be one alternative to achieve that goal. To experiment how the children
accept the Etoys, and experiment is performed with staffs and students of JS COLLEGE, Bali. Participants
use Etoys to understand how the algorithm was used to build a simple game. We found a lot of interest
after Etoys was introduced. Their response was quite good and we found some opportunities to implement
Etoys in more institutions. Keywords: children, computing, license, Etoys
1 Introduction
IT world has grown rapidly. in the past, computer
for one needs big room because of the usage of vac-
uum tubes and only owned by the military depart-
ments or government. Computer start to be used
rapidly since the second world war and its length
can be nearly half a football field. Computer meets
its peak since the discovery of transistor which re-
placed the previously used vacuum tubes, result-
ing in a decrease in the size of computer drasti-
cally. Start from 1960, computer began to appear
for business success and is on individual companies,
indirectly the computer has entered home society.
Continuing with its integrated circuit (IC), a so-
lution of major problems faced by transistor, heat.
Scientists managed to fit more components into a
single chip called a semiconductor. As a result,
computers became smaller as the components can
be squeezed onto one chip. Starting this term also
used an operating system to run a computer. Good
progress achieved by the invention is a method of
IC LSI (Large Scale Integration), which contains
hundreds of component on a chip. In the 1980s,
VLSI (Very Large Scale Integration) contains thou-
sands of component into a single chip.
With the smaller size of computer’s component
and the simpler operating system, making com-
puter can enter all fields easily, including comput-
ing for children. Computing in children is slightly
different from adults in the way they use, make
children know enough how to operate computer
and system without meet any difficulties.
The development of mobile devices such as
smart-phone, iPad create a new trend in the usage
of computer. For many people, their first computer
is the mobile devices. Children now is more famil-
iar with the mobile devices. They play around with
the game in the mobile devices. Some educational
application has been also introduced but still with
insignificant result.
2 Computer and children
Basically, introducing computers to children in-
clude how to introduce the concept of computation
and problem solving by logics and algorithms. Ac-
tually, children do not need to use the same pro-
gram as adults use (most of them used for an of-
fice environment). This is where the wrong is hap-
pening in teaching software to elementary school
children.[Wiryana, 2008].
Some computer products intended for children
had been launched. Designed with low price,
and with a smaller size. MIT’s Nicholas Negro-
ponte who initiated the design OLPC (One Laptop
per Children) for $ 150 USD. OLPC will only be
deployed in developing countries who registered
themselves to participate in this program, so far
Brazil and Libya have joined this program.
OLPC is quite complete, with multimedia func-
tions, microphone and camera, and WLAN. Intel
does not want to be lost by launching a notebook
for a child, Classmate, who also equipped with
WLAN and efficient use of electricity. Classmate has
a size of 800 x 480 LCD. Notebook which can run
Linux in France, was given to school students.
The availability of Android based tablet, which
is cheap (less than 100 USD) create the possibility
to use this type of hardware for children. This de-
vice provide the new interaction model, which use
touch screen that attracts the children rather than
using keyboard. Drawing application using touch
screen create better interaction than drawing appli-
cation using mouse. Touch screen provides more
natural drawing interaction for children.
3 Teaching IPR to children
The children start to recognize the computer and
receive computer lessons since elementary school.
Unfortunately, teachers or teaching materials used
for the children has high complexity. Furthermore,
teachers deliver bad influence to children with soft-
ware piracy by introducing them to a lot of propri-
etary software. We unconsciously slipped into an
understanding of their subconscious, that using pi-
rated programs were legitimate.
Teacher, as educators should be aware of the sit-
uation. Because teaching ethics in the use of com-
puter technology is very important rather than just
teach skills to operate the software. To correct mis-
understanding about piracy or intellectual property
right (IPR) is much harder than replacing software
that is commonly used. We want to provide a hu-
manistic education (full of human values) but why
is a matter of ethics and legal aspects in teaching
computers at an early age so neglected?
For educators who want to break away from
piracy, we have to find a replacement program that
can be used. Indeed many Open Source programs
that can be used to teach children computer proba-
bly just uninformed or lazy to change the habit. In
principle, in introducing computers to children, the
main priority is the children learn the concept of
computation and problem solving in a logical and
algorithmic ie using a computer. They do not need
or do not even fit when I have to learn to program
commonly used in adults (which is actually used
for an office environment). It may still remember
the LOGO programming language used for the chil-
dren. This is where the mistake is also occur in
teaching software to elementary school children in
Indonesia.
Open Source provides various educational games
for children. They are suitable starting from pre-
kindergarten age children.
3.1 Pysycache
This game is very easy because it is intended for
pre-kindergarten children to know how to operate
a mouse, keyboard while playing. In this game con-
sists of a variety of simple activities such as puzzles,
searching for objects and so forth. Children is quick
to understand this game and busy with this game.
In fact parent can change or modify this game eas-
ily. Children will be busy playing, parents are also
busy changing this game. Computer games should
not be used as a parent substitution, instead should
be used as an adhesive between the child and par-
ents. This game provides that opportunity.
Figure 1: Pysycache
3.2 Gcompris
Source code Gcompris is freely available, therefore
you can customize it to your needs, background im-
ages, sound in the Indonesian language. It create
a new experience for children, when the children
found that the game using sound/voice of their par-
ent. So it is not just children who play, but parent
can play with the source code of this program.
3.3 Childsplay
It looks like Gcompris. But it is not programmed
with C/C++ and the Gnome environment, but us-
ing the SDL library to facilitate the handling of ani-
mation and sound. This game has a plug-in that can
be used to add a game (such as activity in Gcom-
pris). Programmed using python, so it is easier
Figure 2: Gcompris
when parents or teachers want to modify this game.
Although the amount of activity is not as much as
gcompris, but not as hard to write additional activ-
ities gcompris.
Figure 3: Childsplay
3.4 Squeak
Squeak is a programming environment based on
Smalltalk (the first complete OOP environment).
Squeak has been developed and also improved be-
come Etoys [http://www.squeaklang.org] which
used to teach elementary school children’s pro-
gramming abroad. Singapore, Extrememadura-
Spain has used it in elementary school. Squeak no
wonder it has a strong foundation, because it was
developed by Alan Kay.
4 Constructive approach
Computer can be a used as a tool to encourage
the constructive approach in learning. Using com-
puter children can learn to understand something
by building or construct something. Using this ap-
proach, children will understand a concept rather
than memorize a concept. For example, children
Figure 4: Squeak
may create a multimedia about history about the
city. By creating this multimedia children will ex-
plore about her/his city. It will be more exciting for
children. This approach will change the context of
the learning. Children might come to want to learn
it because they would use it in building these mod-
els. And if they did want to learn it they would,
This vision is presented as a thought experiment
to break the sense of necessary connection between
improving learning and improving teaching. But
many of its elements can be related to real exper-
iments described in the book. The potentially en-
gaging qualities of the cybernetic construction kit is
well established through work on the simpler ver-
sion of it known as LEGO/Logo. As documented by
Idit Harel for her doctoral dissertation (7), it show
show that children’s attention can be held for an
hour a day over periods of several months by mak-
ing (as opposed to using) educational software–
even when the children consider the content of the
software to be utterly boring in its usual classroom
form.
5 eToys
Etoys is a software environment that allows chil-
dren to learn real programming. Unlike other pro-
gramming languages, children do not have to type
in a bunch of code, children can join together code
snippets that are already written to make all sorts
of interesting things happen! Learning Etoys will
teach children the basic concepts and fundamen-
tal ideas of programming through a GUI (graphi-
cal user interface) environment. [Lennypit Ilinois].
Etoys was first tested with children in 1997, and
has since spread around the world to be used by
many children in cultural and language environ-
ments. Etoys is multilingual and has been success-
fully used in USA, Europe, South America, Japan,
Korea, India, Nepal, and elsewhere [Kay, 2007].
Squeak Etoys also considered as a multimedia au-
thoring system especially aimed at helping children
learn powerful ideas by constructing them. It was
inspired by LOGO, Smalltalk, Hypercard, and Starl-
ogo and presents a unified style, user-interface, me-
dia and scripting environment for making things
from computer stuff. It allows an enormous num-
ber of objects to be run simultaneously (similar to
Starlogo) that are scripted using the same conven-
tions used with the larger media objects. This al-
lows children to think through complex parts of a
project.
In fact, underneath the Etoys user interface is
Squeak Smalltalk, a full featured comprehensive
all-levels programming environment whose earlier
versions at Xerox PARC in the 70s included the in-
ventions of dynamic object-oriented programming
and graphical user interfaces. This means that the
OLPC has a programming and media environment
roughly equivalent to Java, but much smaller, sim-
pler and self-contained. Squeak is free and open
source. Squeak itself is a complete computer system
from the end-users and user interface to the hard-
ware of the underlying machine, and each level of
the system can be dynamically examined and au-
thored.
For most young users and their teachers this is
not an important consideration because they will
only be using the Etoys environment level. But, es-
pecially for high school and college age students,
the ability to dynamically examine and experiment
with all levels of the system allows Squeak to
serve as a “living laboratory” of computer science
and software engineering, including: operating sys-
tem principles, graphics and sound synthesis, user-
interface and media design, etc. Though quite com-
plete, Squeak is very small: only about 200,000
lines of code for everything, including its own “op-
erating system”, graphics and sound, internet sock-
ets, file system, user-interface, applications, and
Etoys itself. The lower levels are written in the high
level object oriented language and the system is set
up to transport itself to run “bit-identically” on new
platforms in a day or so [Kay, 2007].
6 Experience in introducing
eToys
JS College, is an learning center in Bali. Children,
teenager attend the course to learn how to use com-
puter. Etoys had been introduced to students in
the JS COLLEGE. Etoys was taught how to be a
matter of teaching children of computing algorithm
with ease and fun. In the implementation of the
Students and teachers at JS COLLEGE by provid-
ing materials for one-hour alone was found that
the result is highly significant by the participants.
We found a lot of interest and can motivate them
to explore Etoys deeper and try to develop bigger
project.
The experiment was performed by introducting
the eToys in a session. This session was about 2
hours. Participants who were partly vocational stu-
dents and teaching staff in JS are many who di-
rectly understand how a game can run, move, re-
move the music, etc.. The introduction covers how
Etoys Etoys works and how an elementary school
student with parental guidance at his side to un-
derstand how a computer algorithm that works on
a simple game they made.
After the introduction session, participants tried
to explore the eToys environment, as well as tried
the example. They started to build a simple appli-
cation based on examples. A questionnaire was dis-
tributed to the participants to gather their impres-
sion about eToys. A significant result in this one-
hour training continued until now, in JS now there
is a material that in teaching about Etoys teach ele-
mentary school children who want to learn comput-
ers at an early stage, and JS also tried to make Etoys
can enter into curriculum or local content from the
surrounding base the school held a training of el-
ementary school teachers who want to apply them
to school Etoys.
However, there is a big obstacle in using eToys.
Teacher and children are not familiar with the con-
structive learning. They have been familiar with the
“memorize” method. Children memorize whatever
teacher teach. And teacher just deliver what the
children should memorize from the book. Chang-
ing into the constructive method require a change
in the mindset of teacher as well as children.
7 Conclusion
With the development of the IT world is increas-
ingly rapidly resulting in increasingly wide range of
computer users. Children are one of the scope of
computer users, children have their own methods
in learning computer. Children can not be directly
given program used by adults. Computer learning
in children should be done by using the Construc-
tive approach. After introducing the eToys in an
introduction session, the results were significant,
in one hour with the staff and student participants
in the JS COLLEGE is to understand how the algo-
rithms of the programs they create.
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